Background: North Korean refugees (NKRs) are often exposed to traumatic events in North Korea and during their defection. Furthermore, they face sociocultural barriers in adapting to the new society to which they have defected. Objective: To integrate previous findings on this mentally vulnerable population, we systematically reviewed articles on the mental health of NKRs in South Korea. Method: We searched for empirical studies conducted in the last 10 years in six online databases (international journals: Embase, PubMed, Scopus, Web of Science; Korean journals: DBPIA, KMbase) through June 2017. Only quantitative studies using new empirical data on the mental health of NKRs were included. We summarized the 56 studies ultimately selected in terms of NKRs' mental health status and three domains of associated factors: pre-and postsettlement factors and personal factors. Results: NKRs had a high prevalence and severity of psychiatric symptoms, particularly posttraumatic stress disorder and depression. We identified nine risk factors consistently found in previous studies, including traumatic experience, longer stay periods in third country, forced repatriation, acculturative stress, low income, older age, poor physical health, and female and male sex, as well as four protective factors, including educational level in North Korea, social support, family relationship quality, and resilience. Conclusions: We suggest that future studies focus on the causal interactions between different risk and protective factors and mental health outcomes among NKRs from a longitudinal perspective. Furthermore, comprehensive policies for NKRs' psychological adaptation are needed, particularly the development of evidence-based mental health interventions.
Introduction
The number of North Korean refugees (NKRs) who have settled in South Korea exceeded 30,000 in 2016 (Ministry of Unification, 2017) . The population consists of individuals across a wide age range, particularly young and middle-aged adults, with an approximate women's ratio of 0.8. According to the census data, the most frequent drives for their defection include food shortage, economic difficulty, and political repression or threat in North Korea, and family accompaniment in South Korea (Korea Hana Foundation, 2017) . In most cases, NKRs take an escape route through a third country to reach South Korea, mainly Southeast Asian countries or China (Haggard & Marcus, 2006) , and about 70% of NKRs reported to have stayed in the third country, half of whom stayed more than five years (Korea Hana Foundation, 2017) .
Similar to other refugee populations (Fazel, Wheeler, & Danesh, 2005; Hollifield, Warner, & Lian et al., 2002) , NKRs are often exposed to traumatic events while in North Korea and during their escape (Jeon, Yu, Cho, & Eom, 2008) . Even after a successful escape, they tend to experience difficulties in adapting to the unfamiliar culture of the country in which they settle (Jeon, Min, Lee, & Lee, 1997) . For instance, a quarter of NKRs who settled in South Korea reported experiencing discrimination, mostly due to cultural differences in language use, lifestyle, and attitudes (Korea Hana Foundation, 2017) . Therefore, NKRs might be a mentally vulnerable group. Although an increasing number of studies have examined the mental health of NKRs, to our knowledge, there have been no systematic reviews integrating the existing knowledge of this topic. Thus, in an effort to produce such an integrative understanding, we reviewed prior studies on the mental health status of NKRs and the associated risk and protective factors. We could not conduct a meta-analysis because of the methodological and clinical heterogeneity of the studies. Thus, we instead systematically searched the studies using particular selection criteria, summarized the prevalence of psychiatric symptoms among NKRs, and identified consistent risk and protective factors. This study first categorized a wide array of risk and protective factors into environmental and personal factors, and further divided the environmental factors according to the different phases of the refugee experience into pre-and post-settlement factors, as has been done in other review studies of refugee populations (Lustig et al., 2004; Porter & Haslam, 2005) .
Methods

Inclusion and exclusion criteria
We included quantitative studies using new empirical data on the mental health of NKRs in South Korea. We selected studies published in the last 10 years, with a minimum sample size of 25. As such, qualitative studies, reviews, and unpublished findings were excluded from our review. Furthermore, we excluded studies on physical health, efficacy of intervention, general adaptation, and the development and validation of psychological assessments. We searched only for studies written in English or Korean.
Search strategy
We searched for empirical studies conducted in the last 10 years in six online databases (international journals: Embase, PubMed, Scopus, Web of Science; Korean journals: DBpia, KMbase) that are published up to June 2017. As search terms, we used the combinations of keywords relating to mental health (psychiatr*, psycholog*, mental, anxiety, depression, trauma, traumatic, psychosocial, wellbeing, recovery, resilience, adjustment, adaptation, emotion, and behavior) and North Korean refugees (North Korean defector and North Korean refugee) in each database language. The search strategy was adjusted for each database. With these search terms, 513 studies were initially identified. After excluding duplicate or irrelevant studies by reviewing titles and abstracts, a total of 56 studies were ultimately included ( Figure 1 ). The included studies are summarized in Table 1 .
Data synthesis and analysis
The prevalence of psychiatric symptoms reported in the included studies was summarized by symptoms, including anxiety, depression, PTSD, insomnia, and overall psychological health. We then categorized the associated risk and protective factors into three domains: pre-settlement factors (educational background, traumatic events, immigration process), post-settlement factors (time since resettlement, acculturative stress, social support, family relationships, socioeconomic status), and personal factors (individual characteristics, sex, age, condition). After that, we identified consistent risk and protective factors using an approach employed in previous systematic reviews (Cannon, Jones, & Murray, 2002; : only those factors that were consistently found to be associated with mental health outcomes in the same direction in three or more studies were included. When at least one study reported the opposite association between the same factor and mental health outcome, the factor was excluded.
Results
Epidemiology of mental health problems
The prevalence of mental health problems among NKRs is summarized in Table 2 . Firstly, for emotional disorders, 33-51% of NKRs were classified as having depressive symptoms in eight studies (Ahn et al., 2012; Choi, Min, Cho, Joung, & Park, 2011; Jeon et al., 2009; Lee et al., 2007 ; Y. Lee, J. Jun, Y. Lee et al., 2016; Nam, Kim, DeVylder, & Song, 2016) ; and 43-54% of NKRs were classified as having anxiety symptoms in two studies (Ahn et al., 2012; . When using a single scale for both depression and anxiety symptoms, 10-48% of NKRs were classified as having a clinical level of depression and anxiety symptoms in four studies Y. Kim, 2013; Kim, Jeon, & Cho, 2010; Shin, Lee, & Park, 2016) . Furthermore, there were four case-control studies that compared depression and anxiety symptoms between NKRs and South Koreans (Kim, Choi, & Chae, 2008; Y. Lee, J. Jun, Y. Lee et al., 2016; Lee et al., 2016; Shin et al., 2016) , all of which consistently reported higher prevalence or average level for NKRs. These findings suggest that NKRs may be more susceptible to emotional disturbances including depressive and anxiety symptoms.
Regarding PTSD, one of the most well-researched mental problems in refugee populations (Fazel et al., 2005) , six studies reported the prevalence of PTSD using clinical criteria (Chang & Son, 2014; Kim, 2012b , Y. Kim, 2013 Lee et al., 2016) . There were huge variations in reported prevalence, from 4% to 52%. The variations among these studies might be due to using different diagnostic methods and criteria, age ranges of participants, and sampling methods, which can partially explain the heterogeneity of results seen in refugee studies (Fazel et al., 2005) . Nevertheless, when comparing with South Koreans, NKRs had a higher average level of PTSD symptoms in a casecontrol study (Chang & Son, 2014) . Beyond the aforementioned psychiatric problems, the prevalence of insomnia in NKRs (38%) was more than four times higher than in South Koreans (9%) in a study . Additionally, when comparing general psychological adaptation, adolescent NKRs reported higher levels of psychological problems, including post-traumatic stress, somatic symptoms, and attention and thought problems, and lower social functioning than their South Korean peers Lee, Shin, & Lim, 2012) . In general, both adult and adolescent NKRs are suggested to experience more mental difficulties in comparison with South Koreans.
Risk and protective factors
3.2.1. Pre-settlement factors 3.2.1.1. Educational background. The results regarding mental health effects of educational background (i.e. years of education or educational level) were mixed. Higher educational level in North Korea was inversely associated with emotional and behavioural problems of young and adult NKRs in several studies Choi, Lee, & Kim, 2009; Kim, 2010; Song, Shin, Lee, Kim, & Jun, 2016) , but not in others (Chang & Son, 2014; Cho, Kim, & You, 2009; Kim, Kim, & Lee, 2013; Nam et al., 2016) . In one 3-year follow-up study, NKRs who received higher education in North Korea exhibited less depressive symptoms at the beginning of the study; however, this association disappeared after three years (Cho, Jeun, Yu, & Um, 2005) . Given the positive effect of educational background in enhancing resilience against external stressors (Bonanno, Galea, Bucciarelli, & Vlahov, 2007; Campbell-Sills, Forde, & Stein, 2009) , education in North Korea might have a protective effect for adaptation difficulties, particularly in the earlier stage of resettlement.
Traumatic events.
A high proportion of young and adult NKRs are often exposed to multiple traumatic events while in North Korea or during their flight. Specifically, 49.3-81.4% of adult NKRs reported having directly experienced or witnessed at least one type of life-threatening events (Kim, 2012b; Nam et al., 2016) , including starvation, public execution, and being sent to a correction facility (Jeon et al., 2008) . Adolescent NKRs are not an exception: around 71% of adolescents NKRs reported having undergone at least one traumatic incident in one report , and the average number of traumatic incidents was 2.5 in another report (Kim, 2016). Moreover, female NKRs are under the additional risk of sexual violence: almost one-fourth of female NKRs reported lifetime sexual victimization, such as sexual harassment, rape, and sex labour, particularly in North Korea and third countries (Kim, Kim, Choi, & Nam, 2017) . Consistent with a meta-analysis of refugee populations that identified traumatic events as the strongest mental health risk factor (Steel et al., 2009) , the number and severity of these traumatic experiences were all predictive of a wide range psychiatric disorders among NKRs in most studies (Baek, Kil, Yoon, & Lee, 2007; Choi et al., 2017; Emery, Lee, & Kang, 2015; Jeon, Eom, & Min, 2013; Kim, 2012b , Y. Kim 2013 Kim, Cho, & Kim, 2015; Lee et al., 2016; Lim & Han, 2016; Park et al., 2015) . However, in a few studies (Cho et al., 2009; Jeon et al., 2013; Kim, 2016) , traumatic experiences were not related to conditions other than PTSD, such as anxiety and depressive symptoms. A path analysis further noted the mediating role of PTSD symptoms in the link between traumatic experience and co-morbid psychiatric symptoms (Kim, 2016) , suggesting a relatively indirect effect of traumatic events on co-morbid conditions other than PTSD. Furthermore, the mental health consequences of traumatic experience may differ according to the sub-types of incidents. When sub-typing traumatic events, repatriation, disease-related events, and interpersonal but not accidental events were predictive of NKRs' PTSD and depression symptoms (Kim, 2012b; 2016) .
3.2.1.3. Immigration process. During the immigration process to South Korea, most NKRs pass through third countries such as China or Russia (Choi et al., 2009) , and the average duration of stay in these third countries is approximately 2-5 years (Choi et al., 2009; . So far, the mental health effects of longer stay periods in third countries have shown variable results. While some studies noted no significant association between length of stay and NKRs' psychiatric symptoms (Ahn et al., 2012; Lee, 2011) , other studies noted that adolescent and adult NKRs who stayed longer in third countries reported greater levels of psychological problems, including depression, PTSD, suicidal ideation, and alcohol abuse (Baek et al., 2007; Jung & Choi, 2017; Kim, 2010 Shin et al., 2016) . Given that longer periods of time in third countries were related to an increased number of traumatic experiences among NKR , longer stay may thus increase the mental health risks posed by distressing or traumatic experiences in the immigration process (Baek et al., 2007) .
Forced repatriation and the experience of failure to escape are also mental health risk factors for NKRs, as those refugee experiences are often accompanied by torture or threat of extermination (Cohen, 2012) . About 20-32% of NKRs reported having attempted to escape more than once (Choi et al., 2009; Shin et al., 2016) and 26% had experienced at least one repatriation (Choi & Kim, 2011) . NKRs who experienced forced repatriation consistently reported a greater degree of overall psychopathological symptoms, including PTSD and paranoid ideation (Choi & Kim, 2011; Jung & Choi, 2017; Kim et al., 2013; , but not of somatization (Yoo, Lee, Koo, & Jun, 2017 Lee et al. (2016a) *The prevalence has been rounded up to the nearest whole number duration of stay in South Korea was associated with higher prevalence or severity of both internalizing and externalizing problems in most studies (Baek et al., 2007; Lee, 2011; , except for a few studies noting no significant association with depression Kim, Park, & Park, 2014) . Given the tendency of improvement in mental health with time observed in other young refugee populations (Montgomery, 2010) , adolescent NKRs may experience more psychological and behavioural disturbances in the early years of settlement and adapt better with time, although the time effect may differ depending upon the context in resettlement locations (Reed, Fazel, Jones, Panter-Brick, & Stein, 2012) . On the other hand, for adult NKRs, most studies noted a lack of an association between time since resettlement and depression (Cho et al., 2005; Jeon et al., 2009; Nam et al., 2016; Shin et al., 2016; Song et al., 2016; Um, Chi, Kim, Palinkas, & Kim, 2015; Yoo et al., 2017) , and two other studies even reported that female adult NKRs who had been resettled in South Korea for longer periods experienced greater depressive symptoms than did those in an earlier stage of settlement (Kim, 2012a; Lee, Chang, & Jun, 2016) . Adult NKRs might have to deal with diverse challenges more directly, such as economic struggles, which might inhibit their psychosocial adaptation even after several years, whereas young NKRs might become more resilient under the protection of schools and parental support. However, these previous cross-sectional studies are not sufficient to conclude the long-term trajectory of psychological adaptation of young and adult NKRs.
Acculturative stress.
Along with traumatic experiences, resettlement stress in adjusting to a new culture is another important challenge for refugees (Berry, 1986) . Particularly in societies with a single dominant culture such as South Korea, NKRs can experience greater cultural conflicts and stress. Acculturative stress includes homesickness, a sense of alienation, culture shock, feeling marginalized, and perceived discrimination . The adverse psychological impact of acculturative stress was consistently noted in prior findings, including decreasing NKRs' self-efficacy and resiliency and increasing passive coping strategies for stressors M. Lee et al., 2016; Lim & Han, 2016 ). Consequently, a high level of acculturative stress was found to predict adverse psychiatric outcomes such as depression, anxiety, and PTSD (Cho et al., , 2009 Y. Kim, 2013; Lee, 2011; M. Lee et al., 2016; Lim & Han, 2016; Um et al., 2015) , even after controlling for traumatic experience or daily life stress (Jeon et al., 2013) . Furthermore, acculturative stress was suggested to mediate the adverse effects of risk factors, such as traumatic experience or perceived discrimination, on psychiatric outcomes (Lee, 2011; M. Lee et al., 2016) . These findings highlight the crucial role of cultural adaptation in NKRs' mental health.
Social support.
Particularly for NKR youths, social support seems to have a profound influence on psychological adaptation. Higher perceived social support consistently predicted better psychological adaptation (Baek et al., 2007; Kim et al., 2014; Park & Yoon, 2007) , with higher unofficial social supportsuch as support from family members and friendsbeing particularly strongly related to lower depression and anxiety symptoms (Park & Yoon, 2007) . Interestingly, when separating friends into other NKRs and South Koreans, only friendships with South Korean peers, but not with those from North Korea, were related to fewer internalizing problems in adolescent NKRs (Baek et al., 2007) . This may be because building social connections with South Korean friends facilitates NKRs' socio-cultural adaptation to South Korea.
However, the effect of perceived social support was mixed for adult NKRs. Whereas social support was linked to decreased psychiatric symptoms such as depression in two reports (Lim, Shin, & Kim, 2010; Song et al., 2016) , after controlling for socio-demographic variables and familial factors, perceived social support had no significant association with depressive symptoms (Jeon et al., 2009 ). The independent mental health effect of social support for adult NKRs remains unclear, given the scarcity of findings.
Family relationships.
The association between family composition in South Korea and NKRs' mental health is mixed in existing reports. In several reports, young and adult NKRs who had escaped from North Korea with their family members or living with family in South Korea presented lower levels of psychiatric problems, such as depression, anxiety, and PTSD symptoms (Ahn et al., 2012; Cho et al., , 2009 Jeon et al., 2009; Lee, 2011) . However, other studies found no significant association of psychiatric symptoms with being accompanied by family when escaping to South Korea or the number of family members living together Kim et al., 2014; Nam et al., 2016) . Alternatively, some studies have shown that adult NKRs who were accompanied by their family and children to South Korea were more likely to experience depression and somatic symptoms compared to those who were not accompanied by family members (Kim, 2010) . This might be due to economic pressures, which would increase with the number of family members, or the adverse effect of family conflicts on their psychological adaptation.
The effect of marital status on mental health has also shown some variation. Married NKRs were found to have a lower prevalence of suicidal ideation and higher levels of depressive symptoms than never married, separated, or divorced NKRs in several findings (Choi & Kim, 2011; Shin et al., 2016; Song et al., 2016) . However, in other reports, being married and co-habiting with a spouse had no significant relationship with outcomes such as depression, anxiety, or PTSD symptoms (Cho et al., 2009; Jeon et al., 2009) . Specifically, in one report (Cho et al., 2009) , only marriage in North Korea was linked with increased depressive symptoms, while marital status in South Korea did not predict the mental health status of NKRs.
Unlike other family relationship factors, qualitative indexes of family functioning, such as family adaptability and emotional closeness, have consistently predicted NKRs' decreased psychological problems, including depression (Nam et al., 2016; Um et al., 2015) . Additionally, children of NKRs and adolescent NKRs presented less depressive and PTSD symptoms when having greater family support and less conflicts , and feeling greater attachment with parents (Emery et al., 2015) . This implies that the qualitative characteristics of family relationships, rather than their quantitative aspect, have a more consistently significant impact on NKRs' psychological adaptation.
Socio-economic status (SES).
Low SES may put NKRs, especially adults, at a greater mental health risk. Adult NKRs with lower monthly income -especially those with family incomes under US$1000 -were more vulnerable to a wide array of psychiatric symptoms, including depression, anxiety, and somatization, in most reports (Ahn et al., 2012; Jeon et al., 2009; Nam et al., 2016; Shin & Lee, 2015; Song et al., 2016) , but not all (Cho et al., 2009; Yoo et al., 2017) . In particular, no independent relation was noted between low income and depressive symptoms when controlling for other significant variables, such as sociocultural adaptation, family characteristics, and physical health Um et al., 2015) . This suggests that NKRs' financial resources might influence psychiatric symptoms through variables such as family relationship or health conditions. However, there is a lack of research examining the effect of SES or family income on NKR youths, except for one study noting no significant association with depression (Emery et al., 2015) .
3.2.3. Personal factors 3.2.3.1. Individual characteristics. As suggested in the stress-diathesis model (Monroe & Simons, 1991) , individual differences in NKRs might influence their ability to cope with environmental stressors greatly, thus affecting mental health outcomes. For instance, resilience was closely associated with NKRs' psychological adaptation (Jung, Son, & Lee, 2013; Y. Kim, 2013; Lee, 2011; Nam et al., 2016) . Other studies further revealed that resilience has a mediating role in the association of psychiatric problems with a variety of risk and protective factors. Specifically, acculturative stress was linked to increased depression and anxiety symptoms through decreased ego resiliency in one report ; in another report, NKRs' resilience mediated the link between family cohesion and attenuated depressive symptoms (Nam et al., 2016) . These consistent results suggest a critical role of NKRs' resilience in coping with stress, including social adaptation difficulties.
Additionally, individual coping strategies against internal and external stressors are linked to mental health outcomes. Among psychological defence mechanisms, which refer to automatic psychological coping processes (American Psychiatric Association, 1994; Cramer, 2000) , the tendency to use more adaptive coping strategies (e.g. sublimation and humour) and conversely, less maladaptive coping strategies (e.g. passive-aggressive behaviour, regression, dissociation) were linked to fewer psychological problems, such as decreased anxiety, interpersonal sensitivity, and hostility Kim, 2010) . NKRs' psychiatric symptoms were also predicted by passive coping style to avoid problems (Lim et al., 2010; Lim & Han, 2016) . In another report, NKRs having more difficulty in emotion identification and expression -alexithymia -were found to have a greater negative impact of traumatic experience on PTSD symptoms, suggesting the significant role of adaptive emotional coping in attenuating the aftermath of stressful events (Park et al., 2015) .
3.2.3.2. Sex. Empirical findings on sex differences in NKRs' mental health problems are mixed. In more than a half of studies, no sex differences were found in NKRs' psychiatric outcomes Emery et al., 2015; Jeon et al., 2009; Kim, 2012b; Y. Kim, 2013 Y. Kim, , 2016 Lee, 2011; Nam et al., 2016; Park et al., 2015; Um et al., 2015) ; however, the remainder of studies noted consistent patterns of sex differences in various psychological problems. Specifically, female NKRs appear to be more vulnerable to experience emotional and internalizing problems, including depression, anxiety, suicidal ideation, and somatization (Cho et al., 2009; Jun et al., 2015; Kim et al., 2008; Shin et al., 2016) . The prevalence of PTSD was also found to be higher among females . In contrast, male NKRs tend to present more behavioural and externalizing problems, including alcohol problems (Baek et al., 2007; Jeon et al., 2008; .
3.2.3.3. Age. Studies have shown different results for the association of age with psychiatric symptoms in young and adult NKRs. These results must be interpreted with caution, given the difficulties in differentiating aging, period, and cohort effects as well as other confounding factors . For NKR youths, four studies noted no significant relationship between age and mental problems such as depression, anxiety, and PTSD Emery et al., 2015; Y. Kim, 2013) , while the remaining two studies showed more internalizing problems and interpersonal difficulties among older youths than younger ones (Baek et al., 2007; . It is possible that NKR youths have a greater likelihood of experiencing psychological difficulties at older ages during adolescence.
For adult NKRs, most studies suggested a greater risk for overall psychopathology among older NKRs, including PTSD, depression, substance use, and somatization (Chang & Son, 2014; Choi & Kim, 2011; Choi et al., 2009; Jun et al., 2015; Kim, 2010; Kim et al., 2013; M. Lee et al., 2016; Lim et al., 2010; Park et al., 2015; Yoo et al., 2017) , albeit not all studies Cho et al., 2009; Song et al., 2016; Um et al., 2015) . Particularly, compared to those in their early adulthood (20s to 30s), older adults (40s to 50s) seemed to be more vulnerable to mental health problems (Choi & Kim, 2011; .
The generally higher levels of mental health problems among older adults are perhaps due to their higher exposure to traumatic events in North Korea or during their defection, as older adult NKRs were found to experience more traumatic events in one report (Park et al., 2015) . Other explanations for the age differences in psychiatric symptoms may include aging effects on mental health, older NKRs' cohort characteristics, age-related policies, and the longitudinal effects of traumatic events.
3.2.3.4. Physical health condition. In general, physical health condition appears to have a close association with NKRs' mental health problems. Specifically, selfreported general physical health was negatively linked to poor psychological adaptation, including higher levels of anxiety, depression, and PTSD symptoms in young and adult NKRs (Ahn et al., 2012; Baek et al., 2007; Y. Kim, 2013) . In adult NKRs, the number of physical illnesses and having at least one chronic health complaint were also predictive of overall psychological problems, including depression and anxiety Cho et al., 2009; .
Discussion
Consistent with other refugee studies indicating poorer mental health outcomes of refugees in comparison with non-refugees (Fazel et al., 2005; Porter & Haslam, 2005) , young and adult NKRs appear to have a higher prevalence or level of psychiatric symptoms, particularly PTSD and depression. Table 3 presents the consistently identified risk and protective factors of their mental health.
For NKRs, there are distinct factors that contribute to adverse mental health states: exposure to traumatic events in their home country and during migration, and resettlement stress related to sociocultural adaptation. In line with prior research on other refugee and forcibly displaced populations (Eisenbruch, 1991; Lustig et al., 2004; Porter & Haslam, 2005) , traumatic experience and acculturative stress were of the most frequently studied and consistently identified mental health risks for NKRs. In addition, the immigration process involving longer stay periods in third country and the experience of repatriation can aggravate their mental health risks. These stressors, therefore, represent unique external challenges to NKRs' psychosocial adaptation. Based on these results, we strongly encourage tailored psychological interventions aimed at reducing the adverse consequences of traumatic experiences, as well as social interventions for creating a receptive atmosphere to ultimately alleviate acculturative stress and facilitate socio-cultural adaptation.
Positive social and familial relationships are effective buffers against effects of adverse life events on mental health. Social support is a critical protective social factor, especially for the psychological adaptation of young NKRs. As found in a refugee study by Gorst-Unsworth and Goldenberg (1998), affective support from personal relationships (e.g. family, friendships) plays a more pivotal protective role than does official support in NKRs' mental health (Park & Yoon, 2007) . In particular, friendships with South Korean peers were predictive of better adaptation among adolescent NKRs (Baek et al., 2007) . However, adolescent NKRs have a lack of opportunities to interact with South Korean peers and might experience difficulty in building social connections with them (Keum, Kwon, & Lee, 2004) . Efforts should be made to increase opportunities for NKRs to interact with South Korean peers both at school and community levels. Additionally, aiding NKRs to overcome their communication difficulties (Baek et al., 2007) would help them to develop connections with South Koreans. Regarding familial factors, the qualitative characteristics of family relationships were consistently associated with NKRs' positive mental health outcomes. Interventions aiming to improve the family bonds of NKRs and preventing the family-related stressors, such as economic overburden or family conflicts, are needed to enhance NKRs' resilience and ability to adapt to the new society (Nam et al., 2016) .
Personal factors such as individual characteristics and socio-demographic factors further explain NKRs' individual differences in psychological adaptation. Among individual characteristics, self-reported resilience has been found to be a consistent protective factor of the mental health of young and adult NKRs. Given the critical role of individual coping capability in moderating the psychological consequences of refugee status (Hooberman, Rosenfeld, Rasmussen, & Keller, 2010) , guidance on the use of productive and adaptive coping strategies, such as active coping and emotion regulation, would be effective for NKRs' psychological adaptation. Poor physical health or chronic illness among NKRs was found to be associated with mental vulnerability. Thus, integrated care targeting both physical and mental health might be effective for NKRs. The sex differences in the occurrence of different psychiatric symptoms among NKRs are consistent with previous findings on refugees' mental health : female sex was found to be a risk factor for emotional problems, such as depression and anxiety, while male sex was a risk for behavioural problems, such as substance abuse. We also identified older age as a robust risk factor for mental health problems, especially among adult NKRs. Additionally, considering that adult NKRs with low income or low educational levels might be at a greater risk of mental problems, economic and educational support is encouraged.
However, the aforementioned findings are derived mainly from cross-sectional studies that cannot identify causal relationships between risk and protective factors and psychiatric outcomes. Therefore, longitudinal research is needed to determine long-term causality between variables and also to understand the pathways underlying the psychological influences of such factors. Furthermore, future research from a longitudinal perspective will help to clarify the longterm trajectory of NKRs' psycho-social adaptation after resettlement.
Despite the extensive need for mental health interventions for NKRs, most South Korean government interventions seem incapable of meeting these individuals' specific psychological needs (Kang & Lee, 2009) . Although all NKRs are provided with a 12-week compulsory education that seeks to improve their social adaptation before their settlement in South Korea, this programme tends to focus more on political and economic education and job training (Chung & Park, 2014) . After resettlement in South Korea, the scope of government support includes residence, employment, and health insurance, all of which are essential for their social adaptation; nevertheless, these forms of support cannot fully meet their mental health needs. Importantly, we found only a few intervention studies specifically designed for NKRs (e.g. Kang, Lee, & Lee, 2010) . In order to provide tailored interventions for improving NKRs' mental health, more scientific research on the design and evaluation of psychological interventions is needed. (Baek et al., 2007; Emery et al., 2015; W. Jeon et al., 2013; H. Kim, 2012b; Y. Kim, 2013 Y. Kim, , 2016 Y. Lee et al., 2016; S. Lim & Han, 2016; J. Park et al., 2015) 2747
Longer stay periods in third country Pre-settlement factors Risk 7 (Baek et al., 2007; Y. Jung & Choi, 2017; H. Kim, 2010 H. Kim, , 2013 H. Shin et al., 2016) 2131
Educational level in North Korea Pre-settlement factors Protective 5 Y. Choi et al., 2009; H. Kim, 2010; D. Song et al., 2016) 1405
Forced repatriation
Pre-settlement factors Risk 3 (B. Choi & Kim, 2011; Y. Jung & Choi, 2017; S. Kim et al., 2013; 2959 Acculturative stress Post-settlement factors Risk 7 Cho et al., 2009; W. Jeon et al., 2013; Y. Kim, 2013; K. Lee, 2011; M. Lee et al., 2016; S. Lim & Han, 2016; Um et al., 2015) 1421
Low income* Post-settlement factors Risk 6 (Ahn et al., 2012; B. Jeon et al., 2009; Nam et al., 2016; G. Shin & Lee, 2015; D. Song et al., 2016) 1000
Social support Post-settlement factors Protective 5 (Baek et al., 2007 ; L. Kim et al., 2014; J. Lim et al., 2010; Y. Park & Yoon, 2007; D. Song et al., 2016) 955
Family relationship quality Post-settlement factors Protective 4 (Emery et al., 2015; Nam et al., 2016; Um et al., 2015) 982
Older age* Personal factors Risk 10 (Chang & Son, 2014; B. Choi & Kim, 2011; Y. Choi et al., 2009; Jun et al., 2015; H. Kim, 2010; S. Kim et al., 2013; M. Lee et al., 2016; J. Lim et al., 2010; J. Park et al., 2015; Yoo et al., 2017) 4169
Female sex (for emotional problems) Personal factors Risk 8 (Cho et al., 2009; Jun et al., 2015; J. Kim et al., 2008; H. Shin et al., 2016) 2270
Poor physical health Personal factors Risk 7 (Ahn et al., 2012; Baek et al., 2007; Cho et al., 2009; Y. Kim, 2013) .
1302
Male sex (for behavioural problems) Personal factors Risk 5 (Baek et al., 2007; W. Jeon et al., 2008; 1187
Resilience
Personal factors Protective 4 (J. Jung et al., 2013; Y. Kim, 2013; K. Lee, 2011; Nam et al., 2016) 874 *Indicates that the whole study sample comprised adult NKRs.
When multiple studies used the same sample, we counted that sample once.
We noted several limitations of this review study. Firstly, due to the heterogeneity of studies concerning clinical outcomes, instruments, and study populations (e.g. different age groups), we could not use meta-analytic techniques to synthesize the data and summarize findings. Secondly, relevant articles published in languages other than English or Korean (e.g. Chinese) may have been omitted. Thirdly, publication bias should be considered; as we only included published articles, there may be a risk of inflation of results.
Conclusions
Overall, as the first review study of the mental health of NKRs, this research highlights that they are a mentally vulnerable population requiring extensive clinical attention. To better predict and prevent adverse mental health outcomes, rigorous studies that investigate the long-term interactions between NKRs' mental health outcomes and pre-and post-settlement environmental factors as well as personal characteristics are needed. Furthermore, future studies should aim to develop and implement psychological interventions targeting this specific population through adequate policies.
Highlights
• We reviewed 56 empirical studies on mental health of North Korean refugees (NKRs) in South Korea • NKRs had a high prevalence and severity of psychiatric symptoms, including depression, anxiety, and PTSD symptoms.
• We identified consistent risk/protective factors for NKRs' mental health problems • The comparability of the studies was limited by their heterogeneity.
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